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ABSTRACT 
Batik is one of the industry in Indonesia which is currently experiencing growth. In 2012 the 
textile industry (including batik) was 4,553 businesses. The process of making traditional batik tulis 
still through the manual process, the first step is mencanting (make the pattern on the fabric), 
pencelupan (dip for coloring), dan penjemuran (drying). The work attitude of batik workers is 
sitting on a small chair without backrest and doing mencanting activities for 6 hours even more. 
Many factors can caused the incidence of muscle pain in batik workers such as working in a wrong 
position or unnatural and doing activities in a monotonous position. This research is a quantitative 
research using cross sectional research design. The instrument used Nordic Body Map questionnaire 
and a physical examination to identify musculoskeletal system conditions on batik tulis workers 
was carried out by the physiotherapist with a palpation test. The study sample consisted of 50 
workers using the total population in Batik Berkah Lestari. The characteristics of batik workers are 
the average age of workers 49.8 years, BMI 22.9, working period of 30.54 years. Nordic Body Map 
results, from 28 parts of the body, 80% of workers suffered from musculoskeletal pain in the left 
upper arm, with a percentage of 6% feeling very pain, 30% pain and 44% slightly pain. In the right 
upper arm 74% of workers suffered from it, with 40% were slightly pain, 26% were pain, and 8% 
were very pain. On the physical examination, 44% of batik workers experienced scoliosis and 32% 
had lordosis.  
Keywords: ‘batik tulis’, musculoskeletal pain, Indonesia, Nordic Body map  
 
INTRODUCTION 
In 2012, death rate due to work-related accidents and illness as many as 2 million cases each 
year (ILO in MOH, 2013). In addition to occupational diseases that cause death, there are also other 
health problems that need attention such as deafness, musculoskeletal disorders, reproductive 
disorders, mental illness, nervous system and so on. Musculoskeletal disorders are a disease caused 
by a wrong position or work attitude. Sutajaya in his research stated that musculoskeletal disorders 
occur due to unnatural behavior in work, as many as 64% of the total brickworkers in Gianyar Bali 
(Sutajaya, 2007). MSDs are a disorder of the normal function of muscles, tendons, nerves, blood 
vessels, bones and ligaments, due to changes in musculoskeletal structures or systems in a short or 
long time (Humantech, 2006). 
Batik is one of the informal sector industries in Indonesia which is currently experiencing 
growth. Based on sources from the BPS, it was noted that in 2012 the number of textile and apparel 
industry, including batik in it, was 4,553 businesses (Indonesia statistical center). Although it is not 
clearly illustrated how many batik industries are, but if we look at the markets, malls and 
exhibitions, it is very crowded with buyers. Since the recognition of Batik as an intangible cultural 
heritage by UNESCO, the development of the batik industry in the country is increasingly 
developing along with increasing market demand (Republika, 2009). Along with the large number 
of consumer demand, the needs for labor is also increasing. The highest demand for batik product, 
both in Indonesia and abroad are hand-written batik products, which can be replaced by a machine. 
The production process of ‘batik tulis’ still through the manual process. The main material in 
production process of ‘batik tulis’ is hot candle. The main process of this production consist of 
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several step, which are draw the pattern in fabric, cover the pattern using hot candle, coloring the 
fabric and removing the candle from fabric. Each step on that procedure, carried out the potential 
hazard which can expose to the ‘batik tulis’ workers. The workers could be expose by the materials 
and work posture. Work posture in ‘batik tulis’ workers contains several position that could be 
harmful for the workers. Based on the results of research from Titin Isna Posture on the working 
position of batik workers using the Rapid Upper Limb Assessment (RULA) method, it was found 
that 22% of workers experienced complaints at the upper extremity at a high level, while 56% 
workers experience complaints at upper-level extremity limbs, 22% of other respondents experience 
complaints to extremist members over mild levels (Oesman, etc..2012). 
That condition related to the design of work stations for batik workers, it designed without any 
calculation and comparison to the posture of workers and ergonomic rules so that the workers have 
to work with that unnatural position and has the potential to cause work discomfort (Lindawati, 
2016). The level of fatigue that sits on the floor includes: attenuation of activities 38,67%; 
motivation attenuation 30.67% and physical attenuation 40.67%. The amount of complaint of the 
musculoskeletal system and fatigue in the work attitude sitting on the small chair is: a complaint 
level of 20% is in the body of the back and buttocks then 13,13% for the right elbow and left knee. 
The level of fatigue sitting on the small chair includes: attenuation of activities 36.67%; motivation 
attenuation is 26.67% and physical attenuation is 29.33% (Siswiyanti, 2011). Based on previous 
research that has examined the high ergonomic risk of batik workers, it is known that the 
seriousness of the problem of work position and attitude still continues to this day. The aim of this 
study is to identifying the prevalence of musculoskeletal pain in ‘batik tulis’ women workers in 
Bantul, Yogyakarta.  
 
METHOD 
A descriptive cross-sectional research design was employed to study the prevalence of 
musculoskeletal pain among ‘batik tulis’ women workers. This research was conducted at Bantul 
Batik Production Center, Yogyakarta. The total sample was 50 women workers in one of batik 
group in this village. Nordic Body Map which through the validity and reliability test (tarwaka, 
2011) were used to identify musculoskeletal pain in batik workers. Palpation test conducted by 
certified physiotherapists for second proofment of musculoskeletal pain in batik workers. On the 
physical examination of the worker, the spine movements must be examined. This research was 
approved by Muhammadiyah Semarang University ethical committee, with number preference 
Ethical Clearance number 115/KEPK-FKM/UNIMUS/2018. 
 
Palpation test procedures 
Palpation of each lumbar spine must be performed. Press pain is investigated with emphasis 
on spinous processis and beside it. Motility of the lumbar spine is examined in the front flexion, 
laterally and backward. The thing that must be considered is the expansion of the spinous process 
sequence when bending. This can be easily examined as follows: The five check fingers are placed 
in L1, L2, L3, L4, L5 (S1), respectively. If there is no reasonable motility, the examiner's fingers do 
not stay away from each other when the person being examined bends. If in any type of movement 
arises local pain or radiating pain, determine as carefully as possible the localization of local pain. 
In general, the location of the pain corresponds to a discogenic locale. 
Examination when the patient is lying down is Lasegue's action. By lifting the patient's 
limbs straight. To be guaranteed to be straight, the examiner's hand lifts the leg by holding on to the 
patient's heel, while the examiner's other hand holds and presses on the patient's knee. Passive 
flexion of the legs in a straight state of pelvic disjunctions causes stretching of the ischial nerve, so 
that movement will be limited if there is irritation or compression. If the pain is raised on the lifting 
of the leg in a positive contralateral side (cross-legged), which is typical for discogenic lesions. 
Spinal examination should be completed with motor, sensory examination of both the legs and knee 
tendon reflexes and Achilles. Abdominal examination should be done carefully if according to the 
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history of back pain / low back pain is referenced pain. Every case of lumbago / back pain which in 
fact turns out that pain in the sacrum area must be examined by rectal toucher to investigate the 
pathological process in the area between the rectum and sacrum. 
 
RESULT AND DISCUSSION 
The age distribution of batik women workers was not evenly distributed, the majority (90%) 
of them are >35 years old, some are known to be elderly. Body mass index is one indicator of 
public health conditions in country, based on the available data it is known that 54% of batik 
workers are stated to have a normal BMI. As many as 20% of batik workers are underweight and 
obese. The big number workers who did physical exercise can improve the health status of workers, 
78% of batik workers bantul have good exercise habits. The batik workers have been work at this 
field for decades, the working period was average 30.76 years, some workers who have just joined 
at least have worked for 5 years, and the longest is 45 years. History of muscle and nerve trauma 
experienced by batik workers, which is caused by various factors such as falling, slipping, and so 
on. There are 14% of batik workers who have experienced the trauma. 
 
Table 1 Characteristics of Batik Tulis Women Workers 
NO CHARACTERISTIC NUMBER PERCENTAGE (%) 
 AGE   
1 ≤35 Years 5 10 
2 >35 Years 45 90 
 BMI   
1 Low 2 4 
2 Normal 27 54 
3 Pre-Obese 13 26 
4 Obese 8 16 
 Physical Exercise   
1 Yes 39 78 
2 No 11 22 
 Working period   
1 Minimum 5  
2 Maksimum 45  
3 Mean 30.76  
 Traumatic Injury   
1 Yes 7 14 
2 No 43 86 
    
 
Prevalence of MSPain by Nordic Body Map Quetionaire 
Based on the results obtained from the Nordic Body Map questionnaire, it is known that the 
body parts most complained of by workers are muscle pain in the left arm with a percentage of 80% 
followed by the right arm with a percentage of 74%. Other parts of the body that are also 
complained by workers are the neck part of the worker with a percentage of 70% and the lower 
neck with a percentage of 64%. This result is in line with the findings of the ergonomic risk level 
obtained by Titin Isna who said that batik work has a high ergonomic risk in the upper extremities. 
The attitude of the work done by the batik workers who can influence the extremity above, 
including holding the cloth to be drawn, holding the canting used for drawing, drawing batik 
patterns on a cloth with a diameter of 1.5m x 2m. In addition, workers must also do batik coloring 
activities by dipping a cloth on batik dye for several times, then rinsing and drying the colored batik 
cloth. Several previous studies which also discussed workers who use the upper body more to work 
as in mining workers, they also experienced the same complaints, out of the 371 workers evaluated, 
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225 (60.6%) reported some form of musculoskeletal disorder. On the cases with symptoms 
attributed to work, the lumbar region was the most frequent (36.4%; n = 135) followed by the dorsal 
region (28.3%; n = 105). (Milena Nunes Alves de Sousa, 2015). A garment worker who also uses 
his upper body more to work, has similar complaints.  Eighty-nine percent (95%CI: 86.7−91.3) and 
92.0% (95%CI: 90.0−94.0) of respondents reported musculoskeletal symptoms in at least one body 
region in the last 7 days and last 12 months, respectively. In the last 7 days and in the last 12 
months, symptoms in the neck (pain, discomfort, or ache) had the highest prevalence (54.7 vs. 
72.1%), followed by symptoms in the shoulder (54.4 vs. 63.5%), lower back (53.7 vs. 62.3%), 
upper back (44.6 vs. 52.7%), and elbows (13.1 vs. 18.5%). In the last 12 months, the highest 
prevalence of symptoms for sickness absence were in the neck (11.4%), followed by the shoulder 
(6.8%) and upper back (6.0%). In subgroup analysis, the prevalence of symptoms in the nine body 
regions was not different between the respondents sitting in chairs with and without a backrest. 
In addition to the many parts of the body complained of having muscle complaints, some 
parts of the body are considered safe or not too affected by the monotonous body position 
experienced by batik workers. Among them are bottom buttocks (30%), left elbows (34%), and 
right calves (34%). The lower extrimities of batik tulis tulis do not affect a lot by ergonomic risks, 
because the working attitudes of batik tulis workers is sitting in the chair only. It may expose by 
prolonged sitting and monotonous working attitudes, but the workers been ever receive the 
education about sitting posture for long time. Berkah lestari batik workshop has been growth for 8 
years supported by some foundation, it growth to be a larger business if it compare to the past. 
Many researcher and students come to visit and conduct some research and training. By now, 
almost all of the workers using chair with backrest to working, it chairs they got from the students 
who conduct a training in this workshop. 
 
Table 2 Musculoskeletal Pain on the Batik Tulis Women Workers using Nordic Body Maps 
Quetionnaire 
NO Musculoskeletal 
Pain on the Part of 
body 
LEFT RIGHT 
 Number Percentages (%) Number Percentages (%) 
1 Upper Neck     
 No 15 30 
 Yes 35 70 
2 Bottom Neck     
 No 16 32 
 Yes 34 68 
3 Shoulders     
 No 19 38 17 34 
 Yes 31 62 33 66 
4 Arm     
 No 10 20 13 26 
 Yes 40 80 37 74 
5 Back     
 No 19 38 
 Yes 31 62 
6 Waist     
 No 22 44 
 Yes 28 56 
7 Upper Buttock     
 No 24 48 
 Yes 26 52 
8 Bottom Buttock     
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 No 35 70 
 Yes 15 30 
9 Elbows     
 No 33 66 29 58 
 Yes 17 34 21 42 
10 Forearm     
 No 24 48 28 56 
 Yes 26 52 22 44 
11 Wrist     
 No 26 52 31 62 
 Yes 24 48 19 38 
12 Hands     
 No 24 48 31 62 
 Yes 26 52 19 38 
13 Thigh     
 No 24 48 26 52 
 Yes 26 52 24 48 
14 Calve     
 No 25 50 26 52 
 Yes 25 50 24 48 
15 Calf     
 No 26 52 33 66 
 Yes 24 48 17 34 
16 Ankle     
 No 30 60 27 54 
 Yes 20 40 23 46 
17 Legs     
 No 22 44 24 48 
 Yes 28 56 26 52 
 TOTAL 50   100 
 
Prevalence of MSPain by Physical Assesment 
From the results of physical examinations carried out by physiotherapists (shown in table 3), it is 
known that the body parts of the batik workers who experience the most muscle stiffness are the 
upper extremity with a percentage of 58% and the lower back with a percentage of 52%. Physical 
Assessment conducted in this study to confirm about consistency of pain belief which the workers 
perceive and the actual condition who examine by physiotherapist. The result shown that the 
workers who belief that they have pain in their upper extremity, they also experience a spasme in 
their upper extremity. It explain that the workers could assign their own body condition. Another 
result from physical exam, 52% of women workers experience of spasme in their back, it has a 
different with NBM result.  
 
Table 3 Musculoskeletal Pain on the Batik Tulis Women Workers using Physical Examination 
NO Physical Assesment Number Percentages (%) 
1 Spasme Low Back   
 Negative 24 48 
 Positive 26 52 
2 Spasme upper extrimity   
 Negative 21 42 
 Positive 29 58 
3 Spasme lower extrimity   
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 Negative 30 60 
 Positive 20 40 
4 Low Back   
 Negative 28 56 
 Positive 22 44 
5 Skoliosis   
 Negative 29 58 
 Positive 21 42 
6 Lordosis   
 Negative 34 68 
 Positive 16 32 
7 Lasegue   
 Negative 47 94 
 Positive 3 6 
 TOTAL 50 100 
 
CONCLUSION 
Muscle pain felt by workers is in line with the muscle stiffness experienced by the worker 
by performing a physical examination of the musculoskeletal system of the worker. Muscle pain 
that is most often complained of by workers is pain in the arm, along with the results of physical 
examination, that there are indeed many muscle stiffness in the upper extremity of the batik 
workers. Muscle complaints of upper extremities that are experienced by batik workers are caused 
by the fact that batik works more on the upper body. 
 
ACKNOWLEDGE 
This paper was financially support by Ministry of Research, Technology and Higher 
Education of the Republic of Indonesia. 
 
REFERENCES 
Anonim. 2014. Badan Pusat Statistik. Nomor Publikasi : 07330.1406. ISSN/ISBN : 0126-2912 
Anonim. ILO (International Labor Organization. Perekonomian Informal: Transisi Menuju 
Formalisasi. (http://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---
ilojakarta/documents/publication/wcms_126144.pdf . 2007.) Diakses pada 22 Juni 2017. 
Humantech. 2006. Applied ergonomics training manual. Australia: Barkeley Vale 
Lindawati. 2016. Evaluasi postur kerja dan stasiun kerja membatik pada pengrajin batik tulis di 
Aleyya batik, gunung kidul yogyakarta. Skripsi. Universitas Airlangga Surabaya 
Oesman, Titin Isna. Muhammad Yusuf. Lilik Irawan. 2012. Analisis Sikap Dan Posisi Kerja Pada 
Perajin Batik Tulis Di Rumah Batik Nakula Sadewa, Sleman. Dipresentasikan pada 
Seminar Nasional Ergonomi 
Siswiyanti dan Saufik Luthfianto. 2011. Beban Kerja Dan Keluhan Sistem Musculoskeletal Pada 
Pembatik Tulis Di Kelurahan Kalinyamat Wetan Kota Tegal. Fakultas Teknik Universitas 
Pancasakti Tegal. Prosiding Seminar Nasional Sains dan Teknologi ke-2 Tahun 2011 
Sumardiyono, and Probandari, Ari and Hanim, Diffah and Handayani, Selfi. 2012. Pengaruh Faktor 
Risiko terhadap Gangguan Muskuloskleletal pada Pekerja Wanita Batik Tulis di 
Kabupaten Sragen. Hibah Bersaing. Universitas Negeri Solo 
Sutajaya IM. 2007. A musckuloskeletal disorders and working heart rate among Batako worker at 
Gianyar Regency, Bali. Presented in International Conference on Ocupational Health and 
Safety in the Informal Sector in Bali, Oktober 21-24. 
Tarwaka. Dkk. 2004. Ergonomi Untuk Keselamatan, Kesehatan Kerja dan Produktivitas. 
Surabaya;UNIBA Press. 
 
 
The 6th Asian Academic Society International Conference (AASIC) 
A Transformative Community: 
Asia in Dynamism, Innovation, and Globalization 
         
©Copyright 2018 proceeding of the 6th AASIC      85 
 
 
International Archives of Medicine: Milena Nunes Alves de Sousa, Branca Maria de Oliveira 
Santos, etc. “Musculoskeletal disorders in informal mining workers 2015”. Vol. 8 No. 183 
Journal of Occupational Health: Leap,van. Naesinee Chaiear, Chat Sumananont and Chheng 
Kannarath. “Prevalence of musculoskeletal symptoms among garment workers in Kandal 
province, Cambodia, 2016”. J Occup Health 2016; 58: 107–117 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
